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Development and Implementation of a Fuzzy System for Bid 
Tender Evaluation on Microcomputers 
C. Hsein Juang and S. N. Kalidindi 
Department of Civil Engineering, Clemson University, Clemson, 
South Carolina 29634-0911 
This paper utilizes a fuzzy set arithmetic alled fuzzy weighted average (FWA) to 
evaluate a group of bid tenders (or proposals). Three major criteria and several 
subcriteria were adopted in the bid proposal evaluation. A rating in terms of natural 
language was assigned to each criterion, which was then represented by a fuzzy set. The 
FWA operation was used to combine all ratings in different stages. For each bid a final 
fuzzy set that represents an overall evaluation was obtained. A ranking index model was 
used to select the best bid. The process was implemented with FORTRAN 77 on a 
microcomputer. 
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Network Flow Models with Fuzzy Auxiliary Edge and Vertex 
Attributes 
Cerry M. Klein 
Department of Industrial Engineering, 121 Electrical Engineering 
Building, University of Missouri-Columbia, Columbia, Missouri 
65211 
Sencer Yeralan 
Department of Industrial & Systems Engineering, 303 Weil Hall, 
University of Florida, Gainesville, Florida 32611 
Many engineering problems can be modeled by networks. This paper investigates the 
properties of such models when auxiliary attributes such as edge survivability or fuzzy 
vertex capacity are present. These properties facilitate applications in such areas as the 
building of evacuation models, hazardous waste transportation models, and objective- 
based para-expert systems. The authors also present a multicriteria dynamic program- 
ming approach to solving these problems. Although it is not the physical system that is 
fuzzy, but its associated attributes, the same dynamic programming technique will work 
through the use of the extension principle if fuzziness i  also introduced into the physical 
model. 
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On Properties of the V Uncertainty 
George J. Klir and Mark Wierman 
Systems Science Department, T. J. Watson School, 
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This paper summarizes the known properties and establishes ome new properties of a 
function that has been referred to as the V uncertainty. When formulated in terms of the 
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Dempster-Shafer theory of evidence, the V uncertainty has the form V(rn) = 
ZA~_xrn(A) log2 JAI, where m denotes a basic probabilistic assignment defined on 
subsets of a finite universal set X and IA I denotes the cardinality of set A. This function 
is recognized as a well-justified measure of nonspecificity, one of three basic types of 
uncertainty that have emerged from the Dempster-Shafer theory. 
Given two marginal bodies of evidence that are consonant (nested), it is proved in the 
paper that the value of the V uncertainty for the joint body of evidence is the same 
regardless of whether the marginal bodies are combined by the Dempster ule or by the 
minimum rule applied to the corresponding marginal possibility distributions. 
Given a joint basic assignment m defined on X x Y such that m (Z) ~ 0 implies that Z 
= A x B for some A ~ Xand B c_ y, it is proved that V(m) = V(mre~), where mrec is 
the joint basic assignment reconstructed from the marginal basic assignments by the 
Dempster ule of combination. 
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An Unusual Property of a Square Matrix of Fuzzy Sets 
M.  Lu isa  McA l l i s te r  
Mathematics Department, Moravian College, Bethlehem, 
Pennsylvania 18018 
Just as a graph is represented conveniently by matrices, it is possible to use matrices for a 
fuzzy intersection graph constructed from a family with a finite number of fuzzy sets. It is 
noted that fuzzy intersection graphs easily lend themselves to model the emission of 
signals, such as utterances, out of a point called a vertex and that the effect of a vertex on 
a finite number of neighboring vertices provides an interesting problem. The effect is 
modeled by a finite number of fuzzy sets. The assumptions are (1) that the membership 
functions in each set are polynomials with coefficients in a field F and (2) that either no 
two polynomials have the same variable or each polynomial is to be computed for distinct 
values of the variable. It is proved that to each square matrix of fuzzy sets can be 
associated a value called the determinant of the matrix. A theorem is proved whereby the 
computation of the determinant of a square matrix of fuzzy sets satisfying the assumptions 
is reduced to the computation of a determinant of a square matrix with coefficients in a 
field/7, 
Incorporating Confidence Measures into Fuzzy Classifiers 
Asghar  Nafar ieh  and James  M.  Ke l le r  
Electrical and Computer Engineering Department, University o f  
Missouri-Columbia, Columbia, Missouri 65211 
In existing fuzzy classifier schemes, one normally assigns an input pattern to the class 
with highest membership. Often, more than one classifier is available, and each may 
possess desirable characteristics under various conditions. This paper presents a 
methodology for combining different fuzzy classifier outputs to produce linguistic 
confidence measures. The linguistic structure lends itself to the incorporation of higher 
